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(57) ABSTRACT

A photographing device comprises a detector configured to
detect a plurality of subjects from an image photographed by
a photographing part; a priority setting part configured to set
a priority on each of the plurality of subjects detected by the
detector using one or a plurality of pieces of photographing
history information, the photographing history information
including focused subject information that shows one or a
plurality of focused subjects in a history image, the focused
subject information being related to the history image, the
history image being photographed by the photographing part
in the past; a focused subject selector configured to select the
subject on which a lens is focused from the plurality of sub-
jects, in order of the priority set by the priority setting part;
and a presenting part configured to present the subject
selected by the focused subject selector.

14 Claims, 9 Drawing Sheets
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1
PHOTOGRAPHING DEVICE,
PHOTOGRAPHING DEVICE CONTROLLING
METHOD, PHOTOGRAPHING DEVICE
CONTROLLING PROGRAM, AND
COMPUTER-READABLE RECORDING
MEDIUM IN WHICH PHOTOGRAPHING
DEVICE CONTROLLING PROGRAM IS
RECORDED

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates to a photographing device
provided with an object detection function and an autofocus
function, a photographing device controlling method, a pho-
tographing device controlling program, and a computer-read-
able recording medium in which the photographing device
controlling program is recorded.

2. Related Art

Nowadays, some of photographing devices, such as a digi-
tal camera and a mobile phone provided with a camera func-
tion, have an autofocus function of detecting not only a
human face but also objects, such as an animal face, an
automobile, a tree, and a building, to focus automatically on
any one of detected objects during photographing.

In the photographing device provided with the autofocus
function, it is necessary to decide the object on which the
photographing device focuses in some way when plural
objects are detected.

For example, in a technology disclosed in Japanese Unex-
amined Patent Publication No. 2010-124057 (published in
Jun. 3, 2010), a time for which a camera photographs the
object is recorded for every object (subject) recognized by the
camera, a priority is set on the subject in the descending order
of the recording time, and the camera focuses on the subject
having the higher priority.

In a technology disclosed in Japanese Unexamined Patent
Publication No. 2010-217613 (published in Sep. 30, 2010),
when plural objects are detected, the object on which the
terminal focuses is decided using pieces of data, such as
phonebook data, an electronic mail history, an internet search
history, and a photographing history, which are stored in the
own terminal.

However, conventionally the object (subject) on which the
device decides to focus is not always the desired object on
which a user wants to focus. For example, in Japanese Unex-
amined Patent Publication No. 2010-124057, although the
camera decides to focus on the object having the longest
photographing time, the object having the longest photo-
graphing time is not always the desired subject of the user.

In Japanese Unexamined Patent Publication No. 2010-
217613, the object on which the terminal focuses is decided
using pieces of data, such as the phonebook data, the elec-
tronic mail history, the internet search history, and the pho-
tographing history, which are stored in the terminal. The
pieces of data stored in the terminal is only information with
which an interest and a preference of the user are presumed,
but the pieces of data do not always agree with the desired
object of the user.

The present invention has been devised to solve the prob-
lems described above, and an object thereof is to construct a
photographing device that decides the object that probably
becomes the desired object of the user as the focused object.

SUMMARY

In accordance with one aspect of at least one embodiment
of'the present invention, a photographing device comprises a
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2

first photographing part configured to photograph a plurality
of subjects; an autofocus part configured to focus a lens on
any one of the subjects; a detector configured to detect the
plurality of subjects from an image photographed by the first
photographing part; a priority setting part configured to set a
priority on each of the plurality of subjects detected by the
detector using one or a plurality of pieces of photographing
history information, the photographing history information
including focused subject information that shows one or a
plurality of focused subjects in a history image, the focused
subject information being related to the history image, the
history image being photographed by the first photographing
part in the past; a focused subject selector configured to select
the subject on which the autofocus part focuses the lens from
the plurality of subjects, in order of the priority set by the
priority setting part; and a presenting part configured to
present the subject selected by the focused subject selector.

In accordance with another aspect of at least one embodi-
ment of the present invention, a method for controlling a
photographing device, the photographing device comprising
a photographing part configured to photograph a plurality of
subjects and an autofocus part configured to focus a lens on
any one of the subjects, the method comprising the steps of:
detecting the plurality of subjects from an image photo-
graphed by the photographing part; setting a priority on each
of'the plurality of subjects detected in the detecting step using
one or a plurality of pieces of photographing history infor-
mation, the photographing history information including
focused subject information that shows one or a plurality of
focused subjects in a history image, the focused subject infor-
mation being related to the history image, the history image
being photographed by the photographing part in the past;
selecting the subject on which the autofocus part focuses the
lens in the plurality of subjects in order of the priority set by
the priority setting part; and presenting the subject selected by
the focused subject selecting step.

According to the configuration and method, the priority of
the subject is set using the focused subject information indi-
cating the focused subject in the history image, and the
focused subject that is the subject on which the lens is focused
is selected from the detected subjects using the set priority.

Therefore, the focused subject is selected using the infor-
mation indicating whether the subject becomes the focused
subject in the past, so that the subject that probably becomes
the subject on which the lens is focused can be selected as the
focused subject. In other words, a prospect to select the sub-
ject that the user considers as the focusing target, namely the
desired subject of the user, as the focused subject can be
enhanced.

In the photographing device, the priority setting part that
sets the priority using the plurality of pieces of photographing
history information may count a number of times at which
each subject is focused on in the plurality of pieces of photo-
graphing history information, and sets a higher priority on the
subject having a larger count value.

According to the configuration, the priority setting part sets
the higher priority on the subject that frequently becomes the
focused subject in the past. Therefore, the higher priority can
be set on the subject having the high prospect to become the
focused subject from the past tendency.

In the photographing device, the priority setting part that
sets the priority using the plurality of pieces of photographing
history information may count a number of times at which
each subject is focused on in the plurality of pieces of photo-
graphing history information by each category to which the
subject belongs, set a higher priority on the subject included
in a category having a larger count value, and set a higher
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priority on the focused subject having a larger count value in
the subjects included in the identical category.

According to the configuration, the priority setting part
counts the number of subjects that become the focused sub-
jectin the past in each category including the subject, and sets
the priority on the subject in each category. In the subjects
included in the identical category, the priority is set depend-
ing on the number of times in each of which the subject
becomes the focused subject in the past.

Therefore, the priority can be set in each category. Even if
a certain subject has the small number of times in each of
which the subject becomes the focused subject in the past,
when another subject included in the identical category has
the large number of times in each of which the subject
becomes the focused subject in the past, the higher priority
can be set on the certain subject.

In the photographing device, photographing date and time
may be correlated with the history image in the photograph-
ing history information, and the priority setting part that sets
the priority using the plurality of pieces of photographing
history information may set a highest priority on the subject
when the subjects are identical to each other in the pieces of
photographing history information in which the most recent
photographing dates and times are continued.

According to the configuration, the highest priority can be
set on the subject that recently continuously becomes the
focused subject. Therefore, in the case that the identical sub-
jectis continuously photographed, the highest priority can be
set on the continuously-photographed subject.

In the photographing device, subject information indicat-
ing the subject included in the history image may be corre-
lated with the history image in the photographing history
information, and the priority setting part may set a higher
priority on the focused subject than that of a non-focused
subject that is the subject on which the lens is not focused in
the subjects indicated by the subject information.

According to the configuration, in the subjects of the iden-
tical image, the higher priority is set on the subject that
becomes the focused subject than other subjects. Therefore,
the priority can be set according to a relationship between the
past subjects.

In the photographing device, subject information indicat-
ing the subject included in the history image may be corre-
lated with the history image and size information indicating a
size of the subject included in the history image is correlated
with the subject information in the photographing history
information, and the priority setting part may set a higher
priority on the focused subject than a non-focused subject that
is the subject on which the lens is not focused when the size of
the focused subject is smaller than the size of the non-focused
subject in the subjects indicated by the subject information.

According to the configuration, in the subjects of the iden-
tical image, in the case that the size of the focused subject is
smaller than the sizes of other subjects, the higher priority is
set on the subject that becomes the focused subject than other
subjects. Because the subject becomes the focused subject
although the size of the subject is smaller than the sizes of
other subjects, probably the subject that becomes the focused
subject is more important for the user. Therefore, the higher
priority can be set on the subject having the higher prospect of
the focusing target.

In the photographing device, subject information indicat-
ing the subject included in the history image may be corre-
lated with the history image and positional information indi-
cating a position of the subject included in the history image
is correlated with the subject information in the photograph-
ing history information, and the priority setting part may set a
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higher priority on the focused subject than a non-focused
subject that is the subject on which the lens is not focused
when the position of the focused subject is located more
peripheral than the position of the non-focused subject in the
history image in the subjects indicated by the subject infor-
mation.

According to the configuration, in the subjects of the iden-
tical image, in the case that the position of the focused subject
more peripheral than the positions of other subjects in the
image, the higher priority is set on the subject that becomes
the focused subject than other subjects. Because the subject
becomes the focused subject although the subject is located
near the edge compared with other subjects, probably the
subject that becomes the focused subject is more important
for the user. Therefore, the higher priority can be set on the
subject having the higher prospect of the focusing target.

In the photographing device, subject information indicat-
ing the subject included in the history image may be corre-
lated with the history image in the photographing history
information, and the priority setting part that sets the priority
using the plurality of pieces of photographing history infor-
mation may set a higher priority on the subject in which the
subject information is not included in the photographing his-
tory information.

According to the configuration, the higher priority is set on
the subject thatis not included in the history image. Inthe case
that the subject that is not photographed in the past is included
in the current photographed image, probably the subjectis the
photographing target. Therefore, the higher priority can be set
on the subject having the higher prospect of the photograph-
ing target.

In the photographing device, the focused subject selector
may select a predetermined number of subjects on which the
lens is focused in a descending order of the priority set by the
priority setting part.

According to the configuration, the predetermined number
of'subjects is presented in the descending order of the priority,
so that a plurality of targets of the focused subjects can be
presented to the user.

The photographing device may further comprise: a photo-
graphing history information storage in which the photo-
graphing history information is stored; a receiving part con-
figured to receive whether the focused subject presented by
the presenting part is correct; and a storage controller config-
ured to store the focused subject information indicating the
focused subject in the photographing history information
storage while correlating the focused subject information
with the photographed image when the receiving part
receives focused subject presented by the presenting part as
correct.

According to the configuration, the photographed image
and the focused subject information indicating the focused
subject in the photographed image can be stored in the pho-
tographing history information storage while correlated with
each other.

The photographing device may further comprise: a
detected subject presenting part configured to present the
subject detected by the detector from a subject selecting pho-
tographed image, which is photographed in order to select the
subject by the first photographing part; and a selection receiv-
ing part configured to receive selection of the focused subject
from the subjects presented by the detected subject presenting
part, wherein the storage controller stores the focused subject
information indicating the focused subject in which the selec-
tion is received by the selection receiving part in the photo-
graphing history information storage as the photographing
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history information while correlating the focused subject
information with the subject selecting photographed image.

According to the configuration, the focused subject infor-
mation indicating the focused subject can be stored in the
photographing history information storage. Therefore, in the
case that the photographing history does not exist or in the
case that a few photographing histories exist, the priority can
properly be set using the photographing history information
stored in the photographing history information storage.

The photographing device may further comprise: a second
photographing part configured to photograph a photographer
who photographs the photographed image; and a photogra-
pher identifying part configured to identify the photographer
photographed by the second photographing part, wherein
user identification information identifying a user who photo-
graphs the history image is correlated with the history image
in the photographing history information, and the priority
setting part sets the priority using the photographing history
information that agrees with the photographer identified by
the photographer identifying part.

According to the configuration, the photographer of the
photographed image is identified while the photographing
history is correlated with the user. Therefore, the priority can
be set in a unit of user, and the priority can properly be set in
each user even if the plural persons use the identical photo-
graphing device.

The photographing device may be constructed by a com-
puter. In this case, the present invention includes a photo-
graphing device controlling program that causes the com-
puter to operate as each part to construct the photographing
device and a tangible, non-transitory computer-readable
recording medium in which the photographing device con-
trolling program is recorded.

As described above, the photographing device of at least
one embodiment of the present invention comprises: com-
prises a first photographing part configured to photograph a
plurality of subjects; an autofocus part configured to focus a
lens on any one of the subjects; a detector configured to detect
the plurality of subjects from an image photographed by the
first photographing part; a priority setting part configured to
set a priority on each of the plurality of subjects detected by
the detector using one or a plurality of pieces of photograph-
ing history information, the photographing history informa-
tion including focused subject information that shows one or
aplurality of focused subjects in a history image, the focused
subject information being related to the history image, the
history image being photographed by the first photographing
part in the past; a focused subject selector configured to select
the subject on which the autofocus part focuses the lens from
the plurality of subjects, in order of the priority set by the
priority setting part; and a presenting part configured to
present the subject selected by the focused subject selector.

The photographing device controlling method of at least
one embodiment of the present invention comprises the steps
of: detecting the plurality of subjects from an image photo-
graphed by the first photographing part; setting a priority on
each of the plurality of subjects detected in the detecting step
using one or a plurality of pieces of photographing history
information, the photographing history information includ-
ing focused subject information that shows one or a plurality
of focused subjects in a history image, the focused subject
information being related to the history image, the history
image being photographed by the first photographing part in
the past; selecting the subject on which the autofocus part
focuses the lens in the plurality of subjects in order of the
priority set by the priority setting part; and presenting the
subject selected by the focused subject selecting step.
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Therefore, the focused subject is selected using the infor-
mation on whether the subject becomes the focused subject in
the past, so that advantageously the subject having the high
prospect to become the focusing target can be selected as the
focused subject. In other words, the prospect to select the
subject that the user considers as the focusing target, namely

the desired subject of the user, as the focused subject can be
enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram illustrating a configuration of a
main portion of a photographing device according to an
embodiment of the present invention;

FIG. 2 is a view illustrating an outline when the photo-
graphing device photographs an image;

FIG. 3 is a view illustrating the outline when the photo-
graphing device photographs the image;

FIG. 4 is a view illustrating a photographing history table
stored in a storage of the photographing device;

FIG. 5 is a view illustrating a priority setting method per-
formed by a priority setting part of the photographing device;

FIG. 6 is a view illustrating a priority setting method per-
formed by the priority setting part of the photographing
device;

FIG. 7 is a view illustrating a priority setting method per-
formed by the priority setting part of the photographing
device;

FIG. 8 is a view illustrating a priority setting method per-
formed by the priority setting part of the photographing
device;

FIG. 9 is a view illustrating a priority setting method per-
formed by the priority setting part of the photographing
device;

FIG. 10 is a view illustrating a priority setting method
performed by the priority setting part of the photographing
device;

FIGS. 11A and 11B are views illustrating an attention
object deciding method presented by an attention object pre-
senting part of the photographing device;

FIGS. 12A and 12B are views illustrating an attention
object deciding method presented by the attention object
presenting part of the photographing device;

FIGS. 13A and 13B are views illustrating an attention
object deciding method presented by the attention object
presenting part of the photographing device;

FIG. 14 is a flowchart illustrating a flow of attention object
storage processing in the photographing device;

FIG. 15 is a view illustrating an attention object selecting
method; and

FIG. 16 is a flowchart illustrating a flow of photographing
processing in the photographing device.

DETAILED DESCRIPTION

Hereinafter, an embodiment of the present invention will
be described with reference to FIGS. 1 to 16. An outline of the
embodiment of the present invention will be described with
reference to FIGS. 2 and 3.

Outline of the Embodiment of the Invention

A photographing device 1 according to an embodiment is
provided with an object detection function and an autofocus
function. The photographing device 1 decides and photo-
graphs a focused object from detected objects based on a
priority, which is set using a photographing history including
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information indicating an object (subject) on which the pho-
tographing device 1 already focuses in the past.

The priority is set using the photographing history includ-
ing the information indicating the object on which the pho-
tographing device 1 already focuses in the past, which allows
photographing device 1 to decide the object, which is the
subject (object) on which a user probably wants to focus on,
as a focusing target.

For example, in the case that an image in FIG. 2 is photo-
graphed, a “tree”, an “automobile” and a “person” are
detected as the object (subject). In FIG. 2, four “trees”, two
“automobiles” and two “person” are detected. At this point,
for example, in the technology disclosed in Japanese Unex-
amined Patent Publication No. 2010-124057, one of the four
trees is the focused object in the detected objects. Because the
automobiles and the persons move, it is difficult that the
automobiles and the persons are photographed for a time
longer than that of the trees.

On the other hand, in the embodiment, the priority is set
using the photographing history including the information
indicating the object on which the photographing device 1
already focuses in the past, and the object having the higher
priority is decided as the focusing target. For example, when
the automobile existing in the center of the image has the
highest priority as a result of the priority, which is set using
the photographing history including the information indicat-
ing the object on which the photographing device 1 already
focuses in the past, the automobile is decided as the focusing
target (FIG. 3).

Because the object detection function and the autofocus
function can be implemented by the well-known technology,
the description is omitted.

(Configuration of Photographing Device 1)

A configuration of the photographing device 1 will be
described below with reference to FIGS. 1 and 4 to 13. A
configuration of a main portion of the photographing device 1
will be described below with reference to FIG. 1. FIG. 1is a
block diagram illustrating the configuration of the main por-
tion of the photographing device 1.

As illustrated in FIG. 1, the photographing device 1
includes a controller 10, a photographing part (a first photo-
graphing part and a second photographing part) 11, a manipu-
lation receiving part 12, a display part 13, and a storage 14.

The photographing part 11 performs the photographing to
generate photographed image data. For example, the photo-
graphing part 11 includes an imaging element, such as a CCD
(Charge Coupled Device) and a CMOS (Complementary
Metal-oxide Semiconductor) image sensor, which converts
light from a photographing target into an electric signal, and
a video processing circuit that converts the electric signal
from the imaging element into digital video data of each of
RGB colors. The photographing part 11 transmits the gener-
ated photographed image data to an object detector 21 of the
controller 10. The photographing part 11 is provided with the
AF (autofocus) function.

In the embodiment, the photographing device 1 may
include two photographing parts (the first photographing part
and the second photographing part) 11 that photographs the
photographing target while photographing the user (a pho-
tographer) who performs the photographing. The photogra-
pher who photographs the photographed image is specified
by photographing the photographer, and the photographed
image and the photographer can be stored in the storage 14
while correlated with each other.

The manipulation receiving part 12 receives such manipu-
lations performed to the photographing device 1 as a manipu-
lation to set the focused object, a manipulation to check
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whether the focused object decided by the photographing
device 1 is suitable, and a manipulation to set a mode (an
attention object storage mode and a photographing mode)
described later. The manipulation receiving part 12 may have
a configuration in which various manipulation buttons are
provided in a chassis of the photographing device 1 or a
configuration in which the manipulation receiving part 12 is
overlapped as a touch panel with the display part 13. The
manipulation receiving part 12 may have a configuration in
which the both are combined.

The display part 13 displays the photographed image and a
presentation of the focused object. The display part 13 may be
constructed by any display device as long as the display
device can display information. Examples of the display part
13 include a liquid crystal display, an organic EL. (Electro
Luminescence) display, and a plasma display.

The storage 14 is a memory in which photographing his-
tory information including the photographed image data is
stored. The photographing history information is stored in the
form of a photographing history table 41. FIG. 4 illustrates an
example of the photographing history table 41.

As illustrated in FIG. 4, in the photographing history table
41, animage ID 411, image data 412, photographing date and
time 413, a detected object (a position, a size, and attention)
414, and a user 415 (user identification information) are cor-
related with one another.

The image ID 411 is information used to identify the
image. The image data 412 is data of the photographed image,
and the photographing date and time 413 are photographing
date and time.

The detected object (the position, the size, and the atten-
tion) 414 indicates the object detected in the photographed
image, the size of the object, and the position of the object in
the photographed image. For example, the size of the object
can be indicated by the number of pixels. For example, the
position of the object can be indicated by a coordinate in the
photographed image. The “attention” indicates that the object
is the focusing target in the photographed image. In the pho-
tographing history table 401, the attention is indicated by
“ARP

The user 415 indicates the photographer of the photo-
graphed image.

In the example of the photographing history table 401 in
FIG. 4, the image ID 411 of “001”, the image data (history
image) 412 of “***”_the photographing date and time 413 of
“201202181620”, the detected objects (the position (posi-
tional information), the size (size information), and the atten-
tion) 414 of “Mr A ((x1,y1), 50)”, “Mr B ((x2, y2), 60)”, “pug
((x3,y3), 25)”, and “moving ((x4, y4), 50) AF”, and the user
415 of “o” are stored while correlated with one another.

At this point, in the detected object (the position, the size,
and the attention) 414, (x, y) indicates the position (the coor-
dinate) of the object, and a numerical character following (x,
y) indicates the size (the number of pixels) of the object.
Therefore, in this case, Mr A is detected at the position of (x1,
y1) with the size of “50”. The same holds true for other
objects, such as Mr B and the pug. Because “AF” (focused
subject information) is added to the moving, the photograph-
ing device 1 focuses on the “moving” in the detected objects
of “Mr A”, “Mr B”, “pug”, and “moving”. That is, “moving”
is the focused subject.

Information indicating a category in which each object is
included may be added to the information on the detected
object. For example, information indicating a category of
“person” may be added when the detected objects are “Mr A”
and “Mr B”, and information indicating a category of “ani-
mal” may be added when the detected objects are “pug” and
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“shiba-inu”. The priority can be set using the category by
adding the category information.

The same holds true for the image IDs 411 of “002”,
“0037, . ...

The controller 10 controls selection of the attention object
(the focused object) and various operations including deci-
sion processing in the photographing device 1. The controller
10 includes an object detector 21, a mode setting part 22, an
attention object selection deciding part 23, and an image data
storage controller 24.

The object detector 21 detects the object included in the
photographed image from photographing image data #11
transmitted from the photographing part 11, and transmits
detected object information #21 indicating the detection
result to the attention object selection deciding part 23. More
particularly, in the case that two persons (Mr A and Mr B), one
animal (pug), and one automobile (moving) are included as
the objects in the photographed image, the object detector 21
detects “Mr A”, “Mr B”, “pug”, and “moving”, and transmits
the positions and the sizes thereof in the photographed image
to the attention object selection deciding part 23.

In the case that the photographed image of the photogra-
pher is included in the photographing image data #11, the
object detector 21 identifies the photographer, and transmits
the photographed image and the photographer to the attention
object selection deciding part 23 while correlating the pho-
tographed image and the photographer with each other.

The object detection means that the object included in the
photographed image is detected. In addition, the object detec-
tion means that a face of a person can be detected when the
object is the person and that a kind of an animal can be
detected when the object is the animal. Because this can be
implemented by the well-known technology, the description
is omitted.

The mode setting part 22 sets a mode from mode informa-
tion #12a indicating a mode setting received by the manipu-
lation receiving part 12, and transmits setting mode informa-
tion #22 indicating the set mode to the attention object
selection deciding part 23. The mode includes an attention
object storage mode in which the image to which the attention
object is set is stored in the storage 14 and a photographing
mode in which the photographing is performed. Pieces of
processing in the attention object storage mode and the pho-
tographing mode are described in detail later.

In the photographing mode, the attention object selection
deciding part 23 selects the object on which the photograph-
ing device 1 focuses from the objects, which are included in
the photographed image and indicated by the detected object
information #21 received from the object detector 21, pre-
sents the selected result, and decides the object on which the
photographing device 1 focuses based on an instruction (in-
struction object information #12b) from the user to the pre-
sentation. The attention object selection deciding part 23
transmits photographing object information #23a including
information indicating the decided object to the image data
storage controller 24. The attention object selection deciding
part 23 will be described in detail later.

In the attention object storage mode, the attention object
selection deciding part 23 transmits image information
including information indicating the specified attention
object to the image data storage controller 24.

The image data storage controller 24 generates photo-
graphing history data #24, in which the photographed image,
the detected object, the object on which the photographing
device 1 focuses, and the photographer (in the case that the
information indicating the photographer is included) are cor-
related with one another, based on the photographing object
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information #23a received from the attention object selection
deciding part 23, and stores the photographing history data
#24 in the photographing history table 41 of the storage 14.
(Configuration of Attention Object Selection Deciding Part
23)

The attention object selection deciding part 23 includes a
priority setting part 31, an attention object presenting part 32,
and an attention object deciding part 33.

(Priority Setting Part 31)

The priority setting part 31 sets the priority on the object
included in the detected object information #21 based on the
photographing history table 41 stored in the storage 14. The
priority setting part 31 transmits the information indicating
the set priority to the attention object presenting part 32.
Some methods in which the priority setting part 31 sets the
priority will be described with reference to FIGS. 5 to 10.
(Priority Setting Method 1)

The priority setting part 31 decides the priority based onthe
number of attention objects, namely the number of objects on
which the photographing device 1 focuses, in the photograph-
ing history included in the photographing history table 41.
The specific description will be made with reference to FIG.
5. For example, as illustrated in FIG. 5, it is assumed that the
detected object information #21 includes “Mr A”, “Mr B”,
“Mr C”, “pug”, “shiba-inu”, “rabbit”, and “moving”, and that
the number of attention objects is 10 votes for “Mr A”, 8 votes
for “Mr B”, 30 votes for “Mr C”, 20 votes for “pug”, 3 votes
for “shiba-inu”, 15 votes for “rabbit”, and 12 votes for “mov-
ing” in the photographing history stored in the photographing
history table 41. In this case, the priority setting part 31 sets
the highest priority on “Mr C” having the largest number of
votes.

In the case that the number of attention objects is 10 votes
for “Mr A”, 8 votes for “Mr B”, 30 votes for “Mr C”, 20 votes
for “pug”, 3 votes for “shiba-inu”, 15 votes for “rabbit”, and
12 votes for “moving” in all the photographing histories
stored in the photographing history table 41, the priority
setting part 31 sets the priority based on the number of votes.
(Priority Setting Method 2)

The priority setting part 31 decides the priority based on a
quantity in which the attention objects are grouped together in
each category in the photographing history included in the
photographing history table 41. For example, as illustrated in
FIG. 6, in the case that the number of attention objects is 10
votes for “Mr A”, 8 votes for “Mr B”, 30 votes for “Mr C”, 20
votes for “pug”, 3 votes for “shiba-inu”, 15 votes for “rabbit”,
and 12 votes for “moving” in the all photographing histories
stored in the photographing history table 41, the person (Mr
A, Mr B, and Mr C) has 48 votes, and the animal (pug and
shiba-inu) has 38 votes, and the automobile (moving) has 12
votes when the attention objects are divided into categories.
The priority is set in each of the categories of “person”,
“animal”, and “automobile”. In the example in FIG. 6,
“person”’—“‘animal”’—“automobile” is obtained in the
descending order of the priority. In each category, the priority
is set depending on the number of attention objects. For
example, in the category of “person”, “Mr C” (30 votes)
—“Mr A” (10 votes)—“Mr B” (8 votes) is obtained in the
descending order of the priority.

(Priority Setting Method 3)

The priority setting part 31 sets the higher priority on the
object that recently continuously becomes the attention
object in the photographing history stored in the photograph-
ing history table 41. For example, as illustrated in FIG. 7, in
the case that “shiba-inu” recently continuously becomes the
attention object twice, the highest priority is set on “shiba-
inu”. When the priority is set similarly to the priority setting
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method 1, in the object that continuously becomes the atten-
tion object, the priority may be set by multiplying the object
by a weight of the number of votes such that the first image is
“1 vote”, the second image is “1.2 votes”, and the third image
is “1.5 votes”.

(Priority Setting Method 4)

The priority setting part 31 decides the priority between the
objects from a relationship between the object that becomes
the attention object and the object that does not become the
attention object in each photographed image of the photo-
graphing history included in the photographing history table
41. For example, as illustrated in a photographed image
example 81 in FIG. 8, Mr A and Mr B are detected from the
photographed image, and the higher priority is set on Mr A in
the case that Mr A becomes the attention object. In this case,
the priority setting part 31 sets the higher priority on Mr A
than Mr B. In a photographed image example 82, Mr A and a
dog are detected from the photographed image, and the dog
becomes the attention object. Therefore, in this case, the
priority setting part 31 sets the higher priority on the dog
between Mr A and the dog. Similarly, in a photographed
image example 83, Mr B and the dog are detected from the
photographed image, and Mr B becomes the attention object.
Therefore, in this case, the priority setting part 31 sets the
higher priority on Mr B than the dog.

(Priority Setting Method 5)

The priority setting part 31 decides the priority between the
objects from a relationship between the object that becomes
the attention object and the object that does not become the
attention object in the photographed image of the photo-
graphing history included in the photographing history table
41. For example, as illustrated in a photographed image
example 901 in FIG. 9, the pug and Mr B are detected from the
photographed image, and Mr B becomes the attention object
although the size of the pug is larger than the size of Mr B in
the photographed image. In this case, the priority setting part
31 sets the higher priority on Mr B than the pug.

(Priority Setting Method 6)

The priority setting part 31 decides the priority between the
objects from a relationship between the object that becomes
the attention object and the object that does not become the
attention object in the photographed image of the photo-
graphing history included in the photographing history table
41. For example, as illustrated in a photographed image
example 1001 in FIG. 10, the pug and Mr B are detected from
the photographed image, and Mr B becomes the attention
object although the pug is located in the center while Mr B is
located near the edge of the photographed image. In this case,
the priority setting part 31 sets the higher priority on Mr B
than the pug.

As described above, the priority setting part 31 can set the
priority by various methods. The above methods may solely
be performed, or the method may be performed by combining
the methods if possible.

(Attention Object Presenting Part 32)

The attention object presenting part 32 sets the attention
object from the objects detected by the object detector 21
based on the priority set by the priority setting part 31, trans-
mits selected object information #2354 indicating the set atten-
tion object to display part 13, and presents the selected object
information #23b on the display part 13. An attention object
presenting method will be described below with reference to
FIGS. 11 to 13.

(Attention Object Presenting Method 1)

The attention object presenting part 32 presents the object
having the highest priority set by the priority setting part 31 as
the attention object. The specific description will be made
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with reference to FIGS. 11A and 11B. In an example in FIG.
11, the priority setting part 31 sets the fifth priority on Mr A,
the sixth priority on Mr B, the first priority on Mr C, the
second priority on the pug, the seventh priority on the shiba-
inu, the third priority on the rabbit, and the fourth priority on
the moving (FIG. 11A). In the case that the object detector 21
detects the objects of “MrA”, “Mr B”, “Mr C”, “pug”, “shiba-
inu”, “rabbit”, and “moving” as illustrated in FIG. 11B, the
attention object presenting part 32 presents Mr C having the
highest priority as the attention object.

(Attention Object Presenting Method 2)

The attention object presenting part 32 presents the prede-
termined number (e.g. three) of objects as the attention
objects in the descending order of the priority set by the
priority setting part 31. The specific description will be made
with reference to FIGS. 12A and 12B. In an example in FIG.
12, the priority setting part 31 sets the fifth priority on Mr A,
the sixth priority on Mr B, the first priority on Mr C, the
second priority on the pug, the seventh priority on the shiba-
inu, the third priority on the rabbit, and the fourth priority on
the moving (FIG. 12A). In the case that the object detector 21
detects the objects of “MrA”, “Mr B”, “Mr C”, “pug”, “shiba-
inu”, “rabbit”, and “moving” as illustrated in FIG. 12B, the
attention object presenting part 32 presents the three objects
having the higher priorities, namely Mr C, the pug, and the
rabbit, as the attention object.

(Attention Object Presenting Method 3)

The attention object presenting part 32 presents the object,
which is referred to by the priority setting part 31 in order to
set the priority and not stored in the photographing history
table 41, as the attention object. The specific description will
be made with reference to FIGS. 13A and 13B. In an example
in FIG. 13, the priority setting part 31 sets the fifth priority on
Mr A, the sixth priority on Mr B, the first priority on Mr C, the
second priority on the pug, the seventh priority on the shiba-
inu, the third priority on the rabbit, and the fourth priority on
the moving (FIG. 13A). It is assumed that Mr D is not stored
in the photographing history table 41, namely Mr D is not
photographed in the past.

In the case that the object detector 21 detects the objects of
“Mr A”, “Mr B”, “Mr C”, “Mr D”, “pug”, “shiba-inu”, “rab-
bit”, and “moving” as illustrated in FIG. 13B, the attention
object presenting part 32 presents Mr D that is not photo-
graphed in the past as the attention object.

In the case that the object that is not photographed in the
past is presented as the attention object, the priority setting
part 31 may set the highest priority on the object, and the
attention object presenting part 32 may set the attention
object based on the priority set by the priority setting part 31.
(Attention Object Deciding Part)

The attention object deciding part 33 decides the attention
object based on the user instruction received through the
manipulation receiving part 12 in regard to the result pre-
sented by the attention object presenting part 32, and trans-
mits the photographing object information #23a including the
information indicating the decided attention object to the
image data storage controller 24.

The attention object deciding part 33 issues an instruction
to the photographing part 11 to perform the photographing
such that the photographing device 1 focuses on the decided
attention object.

(Processing Flow in Photographing Device 1)

Pieces of processing in the photographing device 1 will be
described below with reference to FIGS. 14 to 16.
(Attention Object Storage Processing)

A flow of the processing of simply storing the attention
object will be described with reference to FIGS. 14 and 15.
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FIG. 14 is a flowchart illustrating a flow of the processing of
storing the attention object. FIG. 15 is a view illustrating a
photographing screen when the attention object is stored.

In the case that the attention object is stored, as illustrated
in FIG. 14, the photographing device 1 starts the image pho-
tographing (S1). The mode setting part 22 receives the setting
of'the attention object storage mode through the manipulation
receiving part 12 (S2), and an instruction to store the object as
the attention object from the photographed image displayed
on the display part 13 is received (S3). For example, as illus-
trated in FIG. 15, the instruction may be issued such that the
object stored as the attention object is selected by a user’s
finger in the photographed image displayed on the display
part 13, or the instruction may be issued such that a pointer
displayed on the display part 13 is matched with the position
of the object stored as the attention object.

When the attention object selection deciding part 23
receives the instruction of the attention object, the image data
storage controller 24 stores the object as the attention object
in the storage 14 while correlating the object with the image
data (S4). Similarly to the photographing history, for the data
stored through the attention object storage processing, the
image ID 411, the image data 412, the photographing date and
time 413, the detected object (the position, the size, and the
attention) 414, and the user 415 are correlated with one
another.

The flow of the attention object storage processing is
described above.

(Photographing Processing)

A flow of photographing processing will be described
below with reference to FIG. 16. FIG. 16 is a flowchart
illustrating the flow of the photographing processing in the
photographing device 1.

In the photographing processing, as illustrated in FIG. 16,
the photographing device 1 starts the image photographing
(detection step S21). The mode setting part 22 receives the
setting of the photographing mode through the manipulation
receiving part 12 (S22). The attention object selection decid-
ing part 23 determines whether the photographing history is
stored in the storage 14 (S23). When the photographing his-
tory is stored in the storage 14 (YES in S23), the priority
setting part 31 of the attention object selection deciding part
23 sets the priority on the object from the photographing
history (priority setting step S24). The attention object pre-
senting part 32 selects the attention object from the objects
detected by the object detector 21 using the priority set by the
priority setting part 31, and presents the selected attention
object on the display part 13 (presenting step S25).

When receiving the response that the presented attention
object is correct from the user through the manipulation
receiving part 12 (YES in S26), the attention object deciding
part 33 of the attention object selection deciding part 23
decides the object as the attention object (S28). Whether the
presented attention object is correct may be received such that
the presented attention object is pressed by the user’s finger
on the display part 13 or such that a correct button (not
illustrated) is pressed by the user’s finger.

On the other hand, when the photographing history is not
stored in the storage 14 (NO in S23) or when the response that
the presented attention object is not correct is received from
the user through the manipulation receiving part 12 (No in
S26), the attention object selection deciding part 23 receives
the selection of the attention object (S27). The response that
the presented attention object is not correct and the selected
attention object may be simultaneously received. That is, in
the case that the object different from the presented attention
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object is selected, that the presented attention object is not
correct and that the selected attention object is the attention
object may be indicated.

The attention object selection deciding part 23 decides the
received attention object as the attention object (S28).

The photographing device 1 photographs (records) the
image while focusing on the decided attention object (S29),
and the image data storage controller 24 stores the photo-
graphed image in the storage 14 while correlating the photo-
graphed image with the corresponding attention object, the
detected object, and the photographing date and time (S30).

The present invention is not limited to the embodiment, but
various changes and modifications can be made without
departing from the scope of the present invention. That is, the
present invention also includes the embodiment obtained by
combining the technical means properly changed without
departing from the scope of the present invention.
(Configuration by Software)

Each block of the photographing device 1, particularly the
object detector 21, the mode setting part 22, the attention
object selection deciding part 23 (the priority setting part 31,
the attention object presenting part 32, and the attention
object deciding part 33), and the image data storage controller
24 may be constructed in a hardware manner by a logical
circuit formed on an integrated circuit (IC chip), or in a
software manner using a CPU (Central Processing Unit).

In the latter, the photographing device 1 includes the CPU
that executes a command of a control program implementing
each function, a ROM (Read Only Memory) in which the
control program is stored, a RAM (Random Access Memory)
in which the control program is expanded, and a storage
device (recording medium) in which the control program and
various pieces of data are stored. The object of the present
invention can also be achieved such that a recording medium
in which a program code (an executable format program, an
intermediate code program, a source program) of the control
program for the photographing device 1, which is the soft-
ware implementing the above functions, is stored while being
readable by a computer is supplied to the photographing
device 1, and such that the computer (or a CPU or an MPU
(Micro Processing Unit)) reads and executes the program
code recorded in the recording medium.

Examples of the recording medium include tape systems
such as magnetic tape and cassette tape, disk systems includ-
ing magnetic disks such as floppy disk (registered trademark)
and a hard disk and optical disks such as a CD-ROM, an MO,
an MD, a DVD, and a CD-R, card systems such as an IC card
(including a memory card) and an optical card, semiconduc-
tor memory systems such as a mask ROM, an EPROM, an
EEPROM and a flash ROM, and logic circuit systems such as
a PLD and a FPGA.

The imaging device 1 is configured to be able to be con-
nected to a communication network, and the program code
may be supplied through the communication network. There
is no particular limitation to the communication network as
long as the program code can be transmitted. Examples of the
communication network include the Internet, an intranet, an
extranet, a LAN (Local Area Network), an ISDN (Integrated
Services Digital Network), a VAN (Value-Added Network), a
CATV (Community Antenna Television) communication
network, a virtual private network, a telephone line network,
a mobile communication network, and a satellite communi-
cation network. A transmission medium constituting the
communication network is not limited to the specific struc-
ture or the specific kind, but any transmission medium con-
stituting the communication network may be used as long as
the program codes can be transmitted. Examples of the trans-
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mission medium include wired lines such as IEEE (Institute
of Electrical and Electronic Engineers) 1394, a USB, a
power-line carrier, a cable TV line, a telephone line, and an
ADSL (Asynchronous Digital Subscriber Loop) line and
wireless lines such as infrared ray such as IrDA (Infrared Data
Association) and a remote controller, Bluetooth (registered
trademark), IEEE802.11 wireless, HDR (High Data Rate),
NFC (Near Field Communication), DLNA (Digital Living
Network Alliance), a mobile telephone network, a satellite
line, and a terrestrial digital network. The invention can be
implemented in the form of a computer data signal embedded
in a carrier wave in which the program code is embodied by
electronic transmission.

The present invention is suitable to the photographing
device provided with the autofocus function because the
focused subject can properly be selected.

The invention claimed is:

1. A photographing device comprising:

a first photographing part configured to photograph a plu-

rality of subjects;

an autofocus part configured to focus a lens on any one of
the subjects;

a detector configured to detect the plurality of subjects
from an image photographed by the first photographing
part;

apriority setting part configured to set a priority on each of
the plurality of subjects detected by the detector using
one or a plurality of pieces of photographing history
information, the photographing history information
including focused subject information that shows one or
a plurality of focused subjects in a history image, the
focused subject information being related to the history
image, the history image being photographed by the first
photographing part in the past, the subject information
being correlated with the history image in the photo-
graphing history information, and the priority setting
part being configured to set a higher priority on the
focused subject than that set on a non-focused subject, in
the subjects indicated by the subject information, on
which the lens is not focused;

a focused subject selector configured to select the subject
on which the autofocus part focuses the lens from the
plurality of subjects in order of the priority set by the
priority setting part; and

apresenting part configured to present the subject selected
by the focused subject selector.

2. The photographing device according to claim 1, wherein
the priority setting part, which sets the priority using the
plurality of pieces of photographing history information, is
configured to count a number of times at which each subject
is focused on in the plurality of pieces of photographing
history information and set a higher priority on the subject
having a larger count value.

3. The photographing device according to claim 1, wherein
the priority setting part, which sets the priority using the
plurality of pieces of photographing history information, is
configured to count a number of times at which each subject
is focused on in the plurality of pieces of photographing
history information by each category to which the subject
belongs, set a higher priority on the subject included in a
category having a larger count value, and set a higher priority
on the focused subject having a larger count value in the
subjects included in the identical category.

4. The photographing device according to claim 1,
wherein:

photographing date and time are correlated with the history
image in the photographing history information; and

10

25

40

45

50

55

65

16

the priority setting part, which sets the priority using the
plurality of pieces of photographing history informa-
tion, is configured to set a highest priority on the subject
when the subjects are identical with each other in the
pieces of photographing history information in which
the most recent photographing dates and times are con-
tinued.

5. The photographing device according to claim 1, wherein

size information indicating a size of the subject included in
the history image is correlated with the subject informa-
tion in the photographing history information; and

the priority setting part is configured to set a higher priority
on the focused subject than that of a non-focused subject
that is the subject on which the lens is not focused when
the size of the focused subject is smaller than the size of
the non-focused subject in the subjects indicated by the
subject information.

6. The photographing device according to claim 1,

wherein:

positional information indicating a position of the subject
included in the history image is correlated with the sub-
ject information in the photographing history informa-
tion; and

the priority setting part is configured to set a higher priority
on the focused subject than that of a non-focused subject
that is the subject on which the lens is not focused when
the position of the focused subject is located more
peripheral than the position of the non-focused subject
in the history image in the subjects indicated by the
subject information.

7. The photographing device according to claim 1,

wherein:

the priority setting part that sets the priority using the
plurality of pieces of photographing history information
is configured to set a higher priority on the subject in
which the subject information is not included in the
photographing history information.

8. The photographing device according to claim 1, wherein
the focused subject selector is configured to select a prede-
termined number of subjects on which the lens is focusedina
descending order of the priority set by the priority setting part.

9. The photographing device according to claim 1, further
comprising:

a photographing history information storage in which the

photographing history information is stored;

a receiving part configured to receive whether the focused
subject presented by the presenting part is correct; and

a storage controller configured to store the focused subject
information indicating the focused subject in the photo-
graphing history information storage while correlating
the focused subject information with the photographed
image when the receiving part receives the focused sub-
ject presented by the presenting part as correct.

10. The photographing device according to claim 9, further

comprising:

a detected subject presenting part configured to present the
subject detected by the detector from a subject selecting
photographed image, which is photographed in order to
select the subject by the first photographing part; and

a selection receiving part configured to receive selection of
the focused subject from the subjects presented by the
detected subject presenting part;

wherein the storage controller is configured to store the
focused subject information indicating the focused sub-
ject in which the selection is received by the selection
receiving part in the photographing history information
storage as the photographing history information while



US 9,253,408 B2

17

correlating the focused subject information with the sub-
ject selecting photographed image.

11. The photographing device according to claim 1, further
comprising:

a second photographing part configured to photograph a
photographer who photographs the photographed
image; and

a photographer identifying part configured to identify the
photographer photographed by the second photograph-
ing part;

wherein user identification information identifying a user
who photographs the history image is correlated with the
history image in the photographing history information
and the priority setting part is configured to set the pri-
ority using the photographing history information that
agrees with the photographer identified by the photog-
rapher identifying part.

12. A method for controlling a photographing device, the
photographing device comprising a photographing part con-
figured to photograph a plurality of subjects and an autofocus
part configured to focus a lens on any one of the subjects, the
method comprising:

detecting the plurality of subjects from an image photo-
graphed by the photographing part;

setting a priority on each of the plurality of subjects
detected in the detecting step using one or a plurality of
pieces of photographing history information, the photo-
graphing history information including focused subject
information that shows one or a plurality of focused
subjects in a history image, the focused subject informa-
tion being related to the history image, the history image
being photographed by the photographing part in the
past the subject information being correlated with the
history image in the photographing history information,
and the setting of the priority including setting a higher
priority to the focused subject than that set to a non-

10

15

30

35

18

focused subject, in the subjects indicated by the subject
information, on which the lens is not focused; and
selecting the subject on which the autofocus part focuses
the lens in the plurality of subjects in order of the priority
set and presenting the selected subject.
13. A photographing device controlling program stored on
a non-transitory computer-readable medium that performs a
method for controlling a photographing device, the photo-
graphing device comprising a photographing part configured
to photograph a plurality of subjects and an autofocus part
configured to focus a lens on any one of the subjects, the
photographing device controlling program causing a com-
puter to:
detect the plurality of subjects from an image photo-
graphed by the photographing part;
set a priority on each of the plurality of subjects detected in
the detecting step using one or a plurality of pieces of
photographing history information, the photographing
history information including focused subject informa-
tion that shows one or a plurality of focused subjects in
a history image, the focused subject information being
related to the history image, the history image being
photographed by the photographing part in the past the
subject information being correlated with the history
image in the photographing history information, and the
priority being set by setting a higher priority to the
focused subject than that set to a non-focused subject, in
the subjects indicated by the subject information, on
which the lens is not focused;
select the subject on which the autofocus part focuses the
lens in the plurality of subjects in order of the priority set
and presenting the selected subject.
14. A non-transitory computer-readable recording medium
in which the photographing device controlling program
according to claim 13 is recorded.
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